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Claims 

1. A data transmission system for an IC card characterized in that in an IC card data 
transmission system used between an IC card and an information processor to which said IC card 
is to be inserted, the aforementioned information processor and the aforementioned IC card are 
each provided with a status-setting means for becoming either a master or a slave with respect to 
the other, either the aforementioned IC card or the aforementioned information processor adds 
status information used to set the other unit to the other [status], that is, either master or slave, 
and transmits information and sets itself as a master or a slave using its own aforementioned 



* [Numbers in the right margin indicate pagination of the original language text.] 



status-setting means, and the other unit, that is, either the aforementioned IC card or the 
aforementioned information processor, interprets the aforementioned transmitted status 
information to set itself to the other [status], that is, either master or slave, using the 
aforementioned status-setting means. 

2. The data transmission system for an IC card described under Claim 1, characterized in 
that the status information comprises information indicating which status, that is, master status or 
slave status, should be taken and individual status information used to set an individual status to 
be set corresponding to processing of various kinds. 

3. The data transmission system for an IC card described under Claim 1, characterized in 
that the status information comprises information indicating which status, that is, master status or 
slave status, should be taken and individual status information; and the aforementioned 
individual status information is used to select an individual processing program to be set 
corresponding to various kinds of processing while in the aforementioned master status or slave 
status. 

4. The data transmission system for an IC card described under Claim 1, characterized in 
that the status information comprises information indicating which status, that is, master status or 
slave status, should be taken and individual status information; and the aforementioned 
individual status information is used to select an individual processing status to be set 
corresponding to various kinds of processing while in the aforementioned master status or slave 
status and to select a processing program to be run under the selected status. 

Detailed explanation of the invention 

The present invention pertains to a data transmission system for an IC card. More 
specifically, it pertains to a data transmission system for an IC card in which the very IC card 
operates as master with respect to an equipment to which it is connected while demonstrating an 
intelligent function as a terminal. 

Prior art 

As for the operation of a conventional IC card for data exchange with another device, 
when the IC card is inserted in a host computer as one kind of external device, data are 
exchanged through a sequence in which command groups transmitted from the host computer are 
interpreted by a control program in the IC card, access is gained to the memory to carry out data 
write, read, and erase, for example, according to the contents thereof, and the result is returned as 
a conmiand response to the host computer. 

In the case of said operating system, the host computer is in master status at all times, and 
the IC card is in slave status. Therefore, the IC card does not have a function for making an 
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operation request to the outside. Thus, the IC card performs a simple data file function at all 
times, resulting in the disadvantage that it lacks intelligence in spite of the fact that the card has a 
built-in microprocessor. 

Problem to be solved by the invention 

In recent years, IC cards are required to be able to be used for variety of a usages, for 
example, at a bank, at a hospital, and as a credit card, by providing a single IC card with a variety 
of functions. 

To meet this requirement, processing capacity of the microprocessor in the IC card needs 
to be expanded in order to process different kinds of data at a given time. What is more, the 
amount of said data to be processed is on the increase, and said increase results in an increase in 
the capacity of the internal memory. As such, a variety of information must be stored ih the 
limited space available in the IC card. In addition, the system needs to exchange various kinds of 
information with various kinds of external devices. 

However, because an IC card has limited capacity, it may not be possible to assure a 
memory capacity large enough to handle the increased information. Thus, information needs to 
be selected. However, because the current transmission system is not built around IC cards, 
high-density installation of highly integrated IC which meets the amount of data to be processed 
is in demand. While this may provide a partial solution, it is still subject to limitations. 

The present invention solves this conventional problem, and its objective is to present a 
data transmission system for an IC card by which data can be transmitted using an IC card as the 
primary means while attaining various processing functions. 

Means to solve the problem 

In terms of the means provided for the data transmission system for an IC card of the 
present invention in order to achieve said objective, in an IC card data transmission system used 
between an IC card and an information processor to which said IC card is to be inserted, the 
information processor and the IC card are each provided with a status-setting means for 
becoming either a master or a slave with respect to the other, either the IC card or the information 
processor adds status information used to set the other unit to the other [status], that is, either, 
master or slave, and transmits information and sets itself as a master or a slave using its own 
status-setting means, and the other unit, that is, either the IC card or the information processor, 
interprets the transmitted status information to set itself to the other [status], that is, either master 
or slave, using the status-setting means. 



Operation 

Because the IC card and the information processor to which said IC card is connected are 
both provided with the status-setting means capable of selecting a status, that is, either a master 
or a slave, for themselves, the IC card and the information processor can be operated as a master 
and a slave, respectively; whereby information can be transmitted while using the IC card as a 
master and the information processor as a slave by transmitting status information used to set the 
other unit, that is, the information processor, as a slave along with transmitted information when 
the IC card is to be used as a master. 

To the contrary, while in the normal transmission status, the information processor can be 
used as a master, and the IC card can be used as a slave. When the information processor is used 
as a master, mode information used to set the IC card as a slave should be transmitted along with 
the transmitted information. Furthermore, the IC card may be set as a master from the beginning 
of the processing. 

As a result, the IC card can become a master according to its own processing functions, so 
that it can obtain various kinds of programs and data from other devices in order to perform the 
processing for a terminal device. Therefore, various kinds of processing functions can be realized 
without increasing the burden on the hardware. 

Application example 

An application example of the present invention will be explained in detail below in 
reference to figures. 

Figure 1 is a block diagram of an IC card to which the data transmission system for an IC 
card of the present invention is applied, and Figure 2 is a diagram illustrating the format of the 
transmitted data. 

In Figure 1, 1 is a host computer for exchanging data with IC card 2 when IC card 2 is 
inserted therein. It has a built-in IC card reader-writer part, and IC card 2 is inserted into said IC 
card reader-writer part in order to exchange data with host computer 1. The IC card reader-writer 
part and IC card 2 are usually connected to each other using a connector, or they are coupled 
together electromagnetically in a noncontact condition. 

3 is a command string to be sent to IC card 2 from host computer 1 via the IC card 
reader-writer part, and 4 is a response string from IC card 2 in response to said command string 3. 

As for the detailed configuration of the format of command string 3 and response string 4, 
as shown in Figure 2, start code 1 1 which indicates the beginning is placed at the starting part, a 
conunand code or a response code 12 is placed next, then mode identification information 13 and 
transmitted data 14 are placed, and ending code 15 placed at the end. 
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Here, mode identification information 13 is selected from mode information table 5 
stored respectively in host computer 1 and IC card 2. Then, individual information on multiple 
modes, corresponding to individual programs serving as information used to select a lower-order 
status to be generated in order for a processing program which runs individually under the 
processing mode when either the master or the slave setting is made and/or a program to be run, 
is stored in said mode information table 5. 

Mode identification information 13 of aforementioned command string 3 and response 
string 4 is single mode information selected from these mode information tables 5, and host 
computer 1 and IC card 2 switch their own processing modes based on the mode information 
stored in mode information table 5 of the other unit in order to become a master or a slave or be 
set to a specific processing mode. Therefore, said mode information comprises bit information 
for specifying master or slave and status information (individual status information) which 
indicates which one of various processing modes should be selected among the individual 
processing statuses, for example, bank interaction processing, shopping interaction processing, 
hospital visit processing; wherein, the individual status information serves also as information for 
selecting a program to be run under said status. 

In other words, here, the mode information comprises status information which indicates 
[the choice] between master status and slave status in a broader sense and information used for 
setting an individual mode under said status. Said individual mode information is utilized as 
individual status information for setting individual processing statuses corresponding to various 
kinds of processing under master status or slave status and as information for selecting a 
processing program to be run under the status selected individually, and it is used to decide the 
actual processing mode. 

Here, host computer 1 and IC card 2 are each provided with status-setting means (status- 
setting means*) 6 which interprets the aforementioned mode identification information from the /4 
transmitted data to set its own operation status to the operation mode specified by the other unit 
and mode information-transmitting means 7, which selects mode information to be added to the 
transmitted information from mode information tables 5 and adds it to the transmitted data. Then, 
the mode information added by information-transmitting means 7 at this time is transmitted as 
mode identification information 13 in the form of conrunand string 3 or response string 4 
transmitted during the setting or changing of the master/slave status along with transmitted data 
14. 

When IC card 2 is inserted in host computer 1, normally, host computer 1 becomes a 
master, and a code (individual status information) for specifying the operation status 



* [Editor's note: This term is first written in kanji, then in katakana in the original document] 



6 

corresponding to the processing about to be carried out by host computer 1 is selected from mode 
information status table 5, and it is put together with the information used to set IC card 2 as 
slave to configure mode identification information 13 to be transmitted. 

Upon receiving the data transmitted from host computer 1, and if it is a status setting 
command for activating status-setting means 6, IC card 2 activates the status-setting means to set 
the status in response to said command. That is, mode identification information 13 is interpreted 
by status-setting means 6, IC card 2 is set to slave status as instructed by host computer 1, and 
sets its status to the processing status (processing status for individual status) instructed by mode 
identification information 13 in order to carry out subsequent processing. 

Then, if it is to proceed with processing as a master as a result of the interpretation of 
aforementioned mode identification information 13, it obtains a mode number which corresponds 
to said status information from its own status information area 26 (refer to Figure 5) based on 
subsequent individual status information, selects a code (individual status information pertaining 
to the other unit) for setting the other unit to the operation status corresponding to the processing 
to be carried out by the other unit, that is, host computer 1, as a slave from mode information 
table 5 based on said mode number (this number is used to select a processing program to be run 
under the status instructed by the individual status information), configures mode identification 
information 13 for setting the slave status and puts it in response string 4, and returns it to host 
computer 1. Then, IC card 2 carries out processing for changing its own status to master using 
status-setting means 6. In such case, a response indicating that the other unit has become a slave 
is waited for before the actual processing program is activated under said status. 

As a result, host computer 1 operates as the slave thereafter, and IC card operates as the 
master; whereby, request for a specific program and transfer of data are sent from IC card's 2 
side to host computer 1 in order to obtain the program and data needed for a given operation. 
Then, when so needed, IC card 2 transmits mode information for host computer 1 to become the 
master again, it becomes the slave, and host computer 1 returns to the original master status to 
carry out the usual operation processing of the IC card. 

Although the focus is placed on IC card's 2 side in the explanation given above, mode 
information which sets host computer 1 as the slave and IC 2 as the master may be sent from host 
computer 1 to IC card 2 in the beginning in order to make IC card 2 the master. In this case, their 
statuses may be reversed; that is, host computer 1 plays the main role, all of the aforementioned 
operations by IC card 2 are transferred to host computer 1, and the aforementioned operations by 
host computer 1 are transferred to IC card 2. 

Alternatively, as will be described later, they can be set in such a manner that IC card 2 
operates as the primary means to operate as the master from the beginning in order for IC card 2 
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to perform the same operations as those by aforementioned host computer 1, and host computer 1 
starts up as the slave by taking on the status like that of IC card 2. 

When so done, IC card 2 can be made to carry out intelligent operations by making it 
operate as the master to perform the necessary information processing at a given time. Even 
when the kinds of processing functions of IC card 2 are increased, because host computer 1 plays 
the role of the slave, they can be transferred later from host computer 1 selectively, so that some 
programs do not need to be kept in IC card 2. The same holds true of data, also. 

In the case of such a transmission-reception system, when IC card 2 is used for shopping, 
command string 3 and response strings 4 in IC Card 2 in response to that command string 3 are 
exchanged between host computer 1 and IC card 2 as often as needed. In this case, transmitted 
data 14 either in command string 3 or in response string 4 becomes the master, and the other 
becomes the slave each time they are transmitted according to the system indicated by mode 
identification information 13. 

As such, while host computer 1 exchanges data with IC card 2 which is the slave during 
normal shopping, when the IC card needs other data for special processing incurred depending on 
the content of the shopping, IC card 2 becomes the master to send a request to host computer 1 in 
order to receive said data (or program). 

When IC card 2 is used at a hospital, for example, IC card 2 is set as the master to have 
the data necessary for the diagnostics to be made transferred from host computer 1 and then 
exchanges data with host computer 1 . 

As shown in Figure 3, instead of building IC card reader-writer 8 into the host computer, 
IC card 2 may be designed such that it is inserted into IC card reader- writer 8, and IC card . 
reader-writer 8 and host computer 1 are connected to each other using a circuit line or a wire to 
carry out the processing. More detailed configurations of the respective parts will be explained 
using said case as an example. 

Usually, reader-writer 8 has an internal microprocessor and a memory. In terms of its 
basic function, it is connected between host computer 1 and IC card 2, it is provided with a 
mechanism for inserting IC card 2, and it sends signals for the power source, clock, and resets 
inserted IC card 2 to operate IC card 2 in order to play the role of an interface for exchanging 
data between host computer 1 and IC card 2. Because IC card reader-writer 8 has other functions 
of various kinds depending on its specifications, it is not restricted to the aforementioned 
interface function as a matter of course. 

IC card 2 shown in Figure 1 and Figure 3 has the internal configuration shown in Figure 5. 
Its interior is configured with external interface 21 for exchanging signals with the outside, RAM 
23, mask ROM 24, EEPROM 25 for storing programs and data, and microprocessor 22 
connected to them so as to control them. 
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Although the aforementioned configuration is used in said example, there is no restriction 
in terms of the combination of these elements and the number of IC chips; and hardware circuits 
of various kinds, such as a gate array or a different type of logical operation circuit, may be added, 
or a part of the aforementioned circuit may be replaced by these circuits. 

Here, basic processing programs for data write, data read, verification of authentication 
information, such as a personal identification number, activation of a specific processing 
program, and communication control processing are stored in ROM 24. In addition, status-setting 
means 6 in Figure 1 is activated as status-setting processing program 27a stored in EEPROM 25, 
and is downloaded and executed by microprocessor 23 in order to set IC card 2 to master status 
or slave status. 

EEPROM 25 has status information area 26 where status data to be consulted by status- 
setting means 6 when setting its status to master status or slave status are stored; mode 
information table 5; and application processing program group 27b where multiple processing 
programs suitable for various kinds of applications, such as bank-related data processing, 16 
shopping-related data processing, hospital-related data processing, are stored along with related 
data. 

Status-setting processing program 27a sets the status needed for the operation mode in IC 
card 2 from the status information area based on mode identification information 13 or 
corresponding mode information generated internally. Then, when it becomes the master or the 
slave by itself, it generates mode information internally to obtain a mode number in reference to 
status information area 26 and selects a mode information to be set to the other unit and a 
processing program it needs to operate corresponding to the operation of the other unit either as 
master or slave in reference to mode information table 5 based on said mode number. 

As shown in Figure 6 (a), said status information area 26 is accessed based on mode 
identification information comprising a master/slave bit and individual status information, and it 
stores various parameters needed to correlate a mode number and an individual status with the 
mode identification information. When no processing program needs to be activated, no mode 
number should be written into status information area 26. For example, if no mode number is 
stored for a given individual status upon entering the slave status, the operation is continued 
under the slave status, and the statuses of host computer 1 and IC card 2 are fixed as a result. In 
addition, when a prescribed processing program is activated while in the slave status, and said 
status is sustained thereafter, individual status information in column 55 (refer to Figure 6 (b)) 
for individual status information in mode information table 5 to be described later must be 
written in. 

Thus, IC card 2 is set to master status or slave status based on transmitted mode 
information 13 or the mode information generated internally depending on the data in said status 
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information area 26, and the same function as the function achieved by the aforementioned 
configuration is provided for host computer 1. Since it is the same, its explanation will be 
omitted here. 

IC card 2 operates in the manner shown in Figure 4. IC card 2 inserted into reader-writer 
8 enters the initial setting as the power source is turned on ("ON"). Subsequently, it activates 
status-setting processing program 27a to make the transition to a setting-status mode, generates 
the mode information specified when the power source was turned "ON" internally to gain access 
to status information area 26, and makes the transition to either the master status or the slave 
status. 

Then, IC card 2 is set to master status if the mode information generated internally when 
the power source was turned "ON" indicates master status, or to slave status if it indicates slave 
status. Usually, the mode information is not transmitted to the other unit when slave status is 
indicated when the power source is turned "ON." 

Then, to make the transition to master status or slave status during operation, IC card 2 
(or host computer 1) activates status-setting processing program 27a. In principle, the processing 
program to be activated while in slave status is specified according to an instruction from the 
master's side. Except when it enters slave status by itself, the slave's side simply receives 
information from host computer 1 (or IC card 2 if the IC card is the master) to activate the 
processing program. Thus, when it enters slave status according to mode information 13 from the 
other unit, it does so upon receiving mode information 13 from the other unit, and it returns a 
response signal to the other unit once it has entered slave status. 

On the other hand, when it is to be set as the master, it transmits mode identification 
information 13 to the other unit, receives the response, and waits until the other unit is set to 
slave status; and it is set as the master as the specified processing program is activated after 
having entered the master status. 

When the status matches the current status during operation, the status corresponding to 
the mode is never set or switched even when the mode information is received. Accordingly, 
status-setting processing program 27a contains processing for comparing the received 11 
master/slave status with the master/slave status currently executed in order to judge whether they 
match or not, and it makes the transition to the status-setting mode in Figure 4 according to the 
result of said judgment. 

Figure 6 (b) is a specific example of mode information table 5 in which mode information 
to be set at the other unit, names and starting addresses of processing programs it executes as it 
becomes the master/slave, and parameters necessary for executing the processing programs are 
stored. 
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In said mode information table 5, the first column is mode number column 51; the next 
column 52 shows processing numbers for identifying the processing to be executed under said 
modes; the next column 53 shows starting addresses of the programs to be run under said modes; 
the next column 54 shows parameters, such as program names and attributes, necessary for the 
programs to run; and the last is column 55 for the individual status information to be added to the 
mode information for the other unit. When no information is entered in said individual status 
information column 55, no information is transmitted to the other unit, and a program specified 
by columns 52, 53, and 54 is simply activated. 

As such, when IC card 2 is inserted into IC card reader-writer 8, the normal processing is 
carried out unless mode information indicating the master is transmitted from IC card 2, and IC 
card 2 becomes the slave as described above. Thus, host computer 1 enters a transmission 
standby status for a prescribed period of time after IC card 2 is inserted, and host computer 1 
internally generates mode information indicating that it is the master when information regarding 
the command (conmiand for activating status-setting means 6) for the status-setting mode is not 
transmitted from IC card 2, gains access to said status information area, obtains information on 
the program to be executed and individual status information for the other unit by consulting 
mode information table 5 based the mode number obtained there, and adds the information for 
making it the slave to it in order to generate mode information 13. Then, it adds a command for 
the other unit to activate status-setting processing program 27a and transmits the generated mode 
information to IC card 2 as mode information 13. Then, it sets its interior to said status, waits for 
a response from the other unit, and activates the processing program in mode information table 5. 
When a command for activating status-setting means 6 (status-setting processing program 27a) is 
transmitted, and the specified status and the current status do not match during operation, it 
makes the transition to the setting-status mode to switch its own status to the other status, for 
example, from the master to the slave. In addition, when switching from the slave to the master, 
it transmits a command for activating status-setting processing program 27a and mode 
information indicating the slave to the other unit. 

As such, when mode switching is necessary, status-setting processing program 27a is 
activated, and the transition is made to the next status-setting mode by status-setting means 6 in 
order to enter the next status. 

When so done, the normal processing where host computer 1 is the master and IC card 2 
is the slave, or processing where IC card [2] is the master and the host computer 1 is the slave 
can be carried out. 

The above is an example in which host computer 1 begins operating as the master when a 
prescribed period of time has passed after IC card 2 is inserted. However, it is also feasible for IC 
card 2 to operate from the beginning with IC card 2 being the master. 
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This takes place when the mode information generated internally as IC card 2 is inserted 
into IC card reader-writer 8 indicates the master. 

Once IC card 2 is inserted into IC card reader-writer 8, it receives power from IC card 
reader-writer 8 to make the transition to the mode-setting-status. Here, if the mode information 
obtained first specifies master status, IC card 2 enters master status and transmits the conraiand 
for activating status-setting processing program 27a, the processing mode, and mode 
information 13 for specifying the slave status to host computer L Then, IC card 2 enters the 
master status, waits for a response from the other unit, and activates the processing program in 
the first line of mode information table 5. 

The first processing with IC card 2 being the master and the host computer being the 
slave is carried out in said manner. 

When IC card 2 is the master, it can instruct host computer 1 to read data IC card 2 
internally or to write data therein, for example. In addition, IC card 2 instructs host computer 1 to 
carry out processing it cannot execute due to the lack of processing capability, and IC card 2 
receives the processed result. As such, IC card 2 plays the role of master to carry out unique 
processing. 

Although the mode information table or the status area are provided in EEPROM 25 in 
the present application example, they may be provided in RAM 24. In such case, it is necessary 
to set the status at the time of power ON either to the slave or to the master in advance. The mode 
information table does not necessarily take the table format. The same applies to the status 
information area. Needless to say, they may be combined into a single table. 

An example in which data are exchanged between host computer [1] and IC card 2 is 
presented in the application example. The IC card may be connected to another IC card using 2 
reader-writers 8 or via a communication control device in order to exchange data between the IC 
cards. In such case, one of the IC cards is set as the master, and the other IC is set as the slave as 
the initial status. 

As it is evident in the application example, when the mode information table and the 
status information area are provided either in EEPROM 25 or in RAM 24, this information can 
be set to the IC card after the operation is done, so that it is also possible to use host computer 1 
as the master or another IC card 2 in order to transnnit the mode information to the 2 IC cards two 
so as to set the respective modes. 

Although an example in which the other unit of IC card 2 is a host computer is presented 
in the application example, this indicates that the other IC card itself may be an IC card with the 
same functions, that is, the status-setting means and the mode information, or it may be a 
terminal device of various kinds. That is, it can be a what is called a general information 
processor, including an IC card and an IC card reader-writer which operate actively. 
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In addition, the transmission format used in the application example is a mere example, 
and it does not impose any restriction. As such, it is sufficient as long as a transmission format 
containing the mode identification information is utilized for transmission during the setting or 
changing of the master/slave status. 

Therefore, although the mode information for setting or changing the master/slave status 
i& required, the individual status information in the mode identification information used for 
setting the other unit to a given processing status is not necessarily needed. 

Effect of the invention 

As is clear from the explanation given above, because the IC card and the information 
processor to which said IC card is inserted are both provided v^ith the status-setting means for 
selecting their own statuses, that is, either master or slave, the IC card can be operated as the 
master, and the information processor can be operated as the slave, so that when the status 
information for setting the other unit, that is, the information processor, to the slave status is 
transmitted along with the transmitting information while the IC card is operating as the master, 
the information can be transmitted while the IC card is operating as the master and the 
information processor is operating as the slave. 

To the contrary, to return to normal transmission status, the information processor is set 
as the master, and the IC card is set as the slave; and when the information processor becomes 
the master, the mode information indicating that the IC card becomes the slave should be 
transmitted along with the transmitting information. Processing can be carried out with the IC 19 
card being the master from the beginning. 

As a result, the IC card can become the master according to its own processing capability; 
whereby, it can obtain various programs and data from another device in order to perform the 
processing of a terminal device. Therefore, various processing functions can be realized without 
increasing the burden on the hardware. 

Brief description of the figures 

Figure 1 is a block diagram of an IC card to which the data transmission system for an IC 
card of the present invention is applied. Figure 2 is a diagram for illustrating the format of the 
transmitting data. Figure 3 is a diagram for illustrating another configuration of the IC card 
system. Figure 4 is a diagram for illustrating the operation status of said IC card. Figure 5 is a 
block diagram of the internal circuit of said IC card. Figure 6 are diagrams for showing examples 
of the status information and the mode information table. 

1 . . . host computer; 2 . . . IC card; 3 . . . conmiand string; 4 . . . response string; 5 . . . mode 
information table; 6 . . . status-setting means; 7 . . . mode information-transmitting means; 11... 
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starting code; 12 . . . command code or response code; 13 
. . . transmitting data; and 15 . . . ending code. 



mode identification information; 14 
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Figure 6 

Key: 1 Master status address 
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51 Mode number 
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